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mim 1 1 

»20«KJ: D*Jfc*:tafc£ 
flrfBfH 2 ©Jf G a N^fc^#S#3 s <b ft* C «r«r«k 1 
[W*^ 3 ] 

una* i <om\u g a 2 o 3 *jmn&*«"c** - * 1 ib*^**** 

ffSB* 1 i^S^fc t"C, G a20a> ( I n x G a i-0 2 Oss (AhGai-x) 

2 0 3 Z{i (I nxA l y G ai-x-y) 2 OsS^fc ft* - t «tt 1 

1l&gB&2 0>JStt, ±&frt LX, GaN> I n 2 G ai-«N, A 1 « G ai-zNXJ± I n z 
A 1 P G ai-»- P N^e»ft4ifc*#»fc-t*»*^21B«O^S#Jio 

Ga203^»e>^^il©i^ 

KflB^l ©g±K^£3*L*:G a N^f^tl f> ^ ^ i 2 ©1 1: i *)M®.Zihtz 

G a2 033M t *#*&fc**l 

ffiflBft 1 <0»± S *Lfc G a N^t^^ffr* <b ft * * 2 ©Jl fc > 

mum 2 <7)^± KJ&J* $ titz G a fc? * * v * ;VJf h ft * H 3 (Dm K X *) fi£j& $ 
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§ 4 H "t * o 

H 3 lif AliOs*feft*AliO««El 1 

fc, A1.0s**l 10*II=***^AlNJ|12i, A1N*12©± KMOCV 
D (Metal Organic Chemical Vapor Deposition) ftCJ; t)xk^vt«L«$ 

tS^Sttjf A I2O3MU UGaNAMl 3 fcOMKlA 1 NJf 1 2 * 

[#fj=tf 1] #<2rBB5 2 - 3 6 1 1 

L * U i:J:^, AlNlUtGa N 1 3 £*FP *?* ** 

Off * I* A» KWW * C k K * 9 ft *t* * 2 <om K 

e * g a 2 oa**»** ft * * i -tea i «>» 

WW***:*** - k ft < **tt^G a N*fl£** * 

i»n o«lftom * *«wt * • - , g a « o 3 
^$tL^ 0 roai08**«»j Ga 2 o 3 > a nx £** _x) i ? 3 r v*T 

V x G ai - x ) 2O3. (InxAl,Gai-,-y) 2 Os**fe ft * * ^7 ^ 

LK*«ft* * v> tt***K Ciotn M*mtt& * v* tt p asm** © * £ * *J 

I n.Gai-.N, Al.Gai-.NXIil n,Al,Gai..-,N*Hftit^4n. 
^ £ ft h KM L*«** * ^ ttK^XIB K * o T n MSmtefc 4 v*l± p H**mi£ * *t 
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[0 0 0 9] 

flittf, m lWt LTG aaOa^fcfcaU 1 cOJft, G aN*?>4:i*20it, Ga 

fc^fi^o m2Ut LTG a203^«b**Hl ©Jifc, G a N^fc 2 <£>Jg 

fc> I n z G ai-«Nj&»fcfc3J|S3<7>Ji©J: ? % 2 OJf fcft 3 <£>Jf *J*4 
#K«fc «St4iatno S3fl!l£ LT (I n,G ai-x) 2 0s*fcfc3£l 

OJtt. In,AlpGai-i. P N*?>«:4*20li:s A 1 z G a i-,N*»fe H 3 <r>M 
©«fcdfc N m2<om fcf3 0lS-14S^W^:i i»20| 

[0 0 10] 

$t4>:i: tfntm t44 07, • jftfi iSSt Oft v» GaNlx^^->ir^i 0 
[#I«J 1 ] 
[0011] 

Wit*. *m«*l«li:«4#*fl«t^t. tO*Jfe0IIlO*2»flcSI± % /?-G 
a2 0aiMtS5&»?>4** 1 0« t LX<Dp-G a 2 03*^1 p — G azOaSf lO^ 
mKmt$km*nLX : &l&2tLtzm-&%}2 nm<D%2<DmtLX<DG aN12t, GaN 
15 2 ± x. ifM OCVDftCi Ij^tf** v^;i/J&KLT^Jjfc£*L*:fM OJgfc LtO 
GaNM13^ffix.Jo CiOSftMC^v^t, ^-Ga 2 0 3 i«l^SIII^I 

[0 0 12] 

112 it, ^m&mowk&Jimzm-ro if> /?-g a 2 o 3 *«i £fz 

^V*->) ftfcJ: "D^fi*-* (XJB-f) o **JK, jff-G a 2 0 3 a^t /8-G a 2 0 3 # 
[0 0 13] 

iff — g a20 3 TO H B a(i, /3-g a2 0zW-^^hmmm<Dmmmizx ^m^omutzmm 

jE^O^*t*^rL> -tOWdgffiJW:, ai<10 0>m b $ft< 0 10 >^<it. 
v>tt c#< 0 0 1 >^C2b5 0 
[0 0 14] 

iff — G a2 0 3 #MJIi**m. ^£if> if 4N©Ga20 3 «^^Af C^IL, * 
*L* 5 0 0MP a "T*ifrH]JE«i U 15 0 Ottl 0 USB a £ fc «fc !JW<b*L* 0 
[0 0 15] 

h 1 0 0%mm<om"?mk) Oltl^oT, ]3-Ga2 03tti H a H ti?-Ga2 03#f H B H i: 

<$-*p-T&£ *K /?-G a 2 0 3 JpJ£ B E I.# r £J&£tL&o jJ-GajOslMSitt, b*K 

0 1 0 ^ffiKttfiJfcSS^fclfr&tiU (10 0) M<0#WUfc&*5ft < (100 
) M K^&MfcSitt&mTHaJBfLT ^ - G a 2 0 3 *^1 *ftmirZ>o att< 1 0 

0>*ffi**v>ttc*i< 0 0 1 >*ttKj»**ftSii:fc»'frtt. (10 0) ®:&J:tf (0 
0 1) T5<D»BMt*«p< ^"COM<?5JnXtt* s A< * 0> ±EOi ^^Wlff®^ 

[0 0 16] 

6 OTC^WHMcWiltfC*^ U ^^-T^ittci *) p-G aaOs&tiil 
(Iin) „ i^jj-GaaOaif Ui^/-;W:SLt@ft^L (18^ 
) > S6fc:;dcfc*LTjB : fiFStffei£Lfcfc (XS-) , ««t (18*) , MOCVDSt 

«^t*iooot:-ei»L (isa) > p-g a2 o 3 «i <DmM*mmt* 

[0 0 17] 

j9 — g azOsiti \zmt9m*m-+ dif) o mocvd 
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Mtw^fa^G aN«2;Wb*LSo Mill jJ-GazOaiSl * 3 0 0 t o r r^NH 
3#H^4"tr 1 0 5 OT^ B^MtSitCii), £ - G a 2 Oa*^ 1 <£>^MKJ¥S# S 
2 nmSft<&HEV>G a N6 2 ^J&StL&o 
[0 0 18] 

^(C, M0CVDfti:J:*)GaN*«ft5*rGaNjSgi3^5 (Iff) o "f£ 
;b*>> MOCVDiMS'^rtS: 1 0 0 t o r r $-e«JEEU lft'lrtCN«gfti: 
LtTV^-T^tGaMS^tUh'^f^^^A (TMG) 
GaNg2 <0±K. J¥<& 1 0 0 nmgK^G aN^I13«t*o G a Nj£ 

ft® 3 0J?$fi, ttlfrlKfl-oftft. MSSf ^filt S i 1 1: J;f) Mit ^» i t^ti 

[0 0 19] 

»lCi'W, TMGfcfcUch'J^f^T^^'JA (TMA) iMt^t^ 
g&2 <omt LTG aN12 KftxTA 1 G a Ng £^j£-f £ £ i: j5*-C§ £<> TMG 
tifetb'J^fMW'JA (TMI) % 2 (DM t LT G a Nil 2 (eft 

I nGaNitfitiit^tlSo 
[0 0 2 0] 

U) *M&t£<*>ifcv*0-G a 2 Oslfcfcl i>mbtlZ><DX^ *<D±C^UGaN12t 
JtafiteffiM**® < > *£iSte<Z>iftv>G aNJf 2 7&*#e>*L£ 0 * ?» ^ £OGaNJB2£G 
a Nj&ftJf 3 t ttft^J&fifc^-H&U U4Ga Nj&ftJf 3 JiG a NJf 2 <&?fcv»«rSte* 
91 £8lv> Kil$£fc»&<. mAteWK^G aNjS«13^e>*i4o 

(a) nl© G a NjKSi t p I© G a N^gf t «rt^t*ilf, pnS^Oft*^* 

(-) ^-GaaOsitlli, £Wt5i*;r*aOTN Sfcys^frfERLfc*-^ JlflfciW 

(X) MocvD««o*s^rt*e±EJt^«fe?#- (11^) > mimm com . Ga 



&23 % G aNj&ftif 3G9ft;fc>«? fc, InGaN, Al GaN*iv»liI nGaA 1 N* 
ift?-fTUv> 0 I nGaN^i ZfA 1 G a N<9^jH=Hi^ G a Nig 2 ©«^3fe8k* « 
I3r—3fc3 InAlGaN«l±, G a NJf 2 fc ©te^Bt*— SfeS^ 

[0 0 2 2] 

fl&ff* »ROGaNl20±CSi K-^GaNf^«U -f-OjiHy > K-^I 
nGaNllIJil, f©±CMg K-^G aN«abSv*»iA 1 G aNltMti ^> 
^/;VAtnI^|?i ? #?>tLSo y K-y I n G aNi* I n»*Jfc© 

m&z&'pmtw&mi&E.Km-rzt, mqw (^m^^ws) z^vtz^-yy 

[0 0 2 3] 

— HI 1 tcjsv^-C. G aNj£fti3 *Mje«>IP*KbT-€-«)|fc, GaNl2SM 
1 *IIIISSfrst, GaNSS##^tL5o rattat, GaNM13Cft;At, InG 
aNf, AlGaNlJbSVMilnGaAlNiSrMt^ittil), fW^it 



[0 0 2 1 ] 
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[0 0 2 4] 

0-G a 2 03*«loMSi: LT> FZftlcov^KWlfc**, E F G (Edge- 
defined Film-fed Growth method) ffi^tfHI&OjSft&T* J: tit* G aN^lxlf** 
->^)UJf«!)J**fti: LtMOC VDfeCOV»rRWLfc^ PLD (Pulsed Laser Depos 
ition) tt^OttO^ftffi-Cb 
[0 0 2 5] 

[0 0 2 6] 

[H2] ^nwoni&^ i ic#-&#^#:®os!iiti«*^-ria^*^o 

[i3] «o#^#/foifMliI-e2b^o 

[0 0 2 7] 

1 j9-Ga203it 

2 GaNi 

3 G a N$iftJf 

11 A 1 2 0 3 *=IS 

12 A 1 Nil 

13 G a NJ&M 
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[HIl] 

[0 1] 

.3 GaNjsfc«Jl 

2 GaNii 
1 /3-Ga203&^ 
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[0 3] 



I ® 3 1 



1-3 GaN^^if 




miE# 2004-3106642 



#H 2003-290862 



^-v: i/E 



[MM] jg B B H p D B «©iS^ G a N^^ If * * f V ^ £ * * 

-Ga203i*l«^Sfk»iL«^^GaNl2 fc, G a NJ§ 2 CMO 
CVDmzX f)itf^^yt;>Mt'Cfi$W;G aNM13 £&flfx.&o GaNI 
2 t G a Nj&ftg 3 (D^&.tf—^, G a 3 ttG a Nil 2 0*v>|if*tt*BI 

lama] ® i 
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